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As an actiVIty of the working group, 
discussions and information exchange are made 
for the present status as well as physical and 
technical considerations in the development of 
computer codes of the atomic physics and atomic 
processes. The computer codes should consist of 
the calculation of the atomic structure, rate 
coefficients, collisional radiative modeL and those 
for the atomic database. 
Investigations have revealed increasing demand 
of atomic data and computer codes in various 
fields from basic research through industrial 
applications including development of x-ray 
lasers, x-ray sources, plasma processing, and 
studies of laboratory and astrophysical plasmas. 
The atomic data of multiple charged ions should 
deeply rely on the numerical calculations because 
not only the number of energy levels and rate 
coefficients is prohibitably large, but most of them 
cannot be measured experimentally. Two classes 
of the atomic data in terms of its accuracy are 
required in many applications. The data used for 
identification of spectrum lines should have 
extremely high accuracy. On the other hand, the 
plasma modeling usually does not require very 
high accuracy, but complete set of the rate 
coefficients for possible ionization and. excitation 
channels through radiative and collisional 
processes in the plasma should be included. 
The MCDF (Multi-Configuration Dirac-Fock) 
approach is widely used for the calculation of the 
atomic structure, however the convergence is so 
siow that the high precision calculation someiimes 
requires a special technique and long calculation 
time. To find out the way of the refinement, 
numerical methods which can be useful to 
improve the accuracy of the wavefunctions and 
matrix elements are investigated. Use of the phase 
amplitude method applied in the HULLAC[2] 
code to calculate the continuum wavefunction is 
found to be useful for the accurate calculation of 
the rates of excitation and ionization processes. 
On the other hand, the semiclassical model used 
in the OPAL code is also found to be 
indispensable, because this method has an 
advantage of providing fast calculation of a large 
number of energy levels and the rate coefficients 
in a complex ion. The method will be useful fot 
the calculation of astrophysical opacity. 
The development of atomic structure and rate 
coefficient code will be carried out for both ways. 
The results will be compared with those from the 
x-ray laser experiments, EBIT experiments, in the 
astrophysical photo-ionizing plasma and its 
reproduction in the laser produced plasmas as a 
part of the laboratory astrophysics studies using 
the calculation of the collisional radiative 
model(CRM). 
The development of the CRM is found to have 
close connection to the development of relational 
atomic database (RDB ), in order to include 
inherent hierarchical structure of the atomic level. 
This has particular importance when dealing with 
complex ions where various averaging methods of 
levels and spectrum should be considered at a 
same time. 
For the atomic database, the world wide 
investigation has also carried out to show that the 
development and improvement of the atomic 
database has been discussed in the recent 
meetings[3], including 12th APS Topical 
Conference on Atomic Processes In Plasmas 
(APIP), and International Conference on Atomic 
and Molecular Data and Their Applications 
(ICAMDA T A 2000). 
Even a large number of data can be obtained 
from computer codes, the access to the data for the 
applications should rely on the atomic database. 
More importantly, the atomic data requires 
evaluation which can only be carried out through 
systematic comparision between data from 
different sources. It can be realized through access 
to the databases and computer codes distributed 
over the world. It demands the database along 
with internet technologies, such as a database 
sever combined with web server needs 
development. In addition, it demands 
consideration of the intellectual property of the 
right before distributing data through the internet. 
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